Since Matzdorff (1883) The adult males of the isopod, Idotca japonica,were used in this study. This animal is abundantly found under stones near the high tide mark in the vicinity of this station. Specimens secured were kept in an aquarium in conditions almost similar to natural conditions until the beginning of experiment.
Although Idotea joponica shows color variations, such as green, brown, dark brown, white-fringed etc., only animals of green or brown color were used because they were most suitable for observation because of the similarity in melanophore behavior.
In order to describe the melanophore condition, the method of Hogben and Slome (1931) was employed. Melanophore stage 1 indicates the maximum concentration and stage 5 the maximum expansion. Usually 10 animals were used for one lot of experiment and for each section of the study several lots were employed. exotica by Enami (1941a) and Fingerman (1956) . These results are in good agreement with each other, viz. the animals blanch at night by concentration of melanophores and darken in the daytime as a result of melanophore expansion. Figure 1 shows the results of 72hrs. observation in Idotea japonica. Evidently, the melanophores of the specimens placed in constant darkness showed a diurnal rhythm; expanding in the daytime and concentrating at night. This diurnal rhythm,however,is not so distinct as in Ligia exotica reported by Enami (1941a) and Fingerman (1956) . Under constant illumination on a black background,the rhythmical movement of melanophores persisted for some time,subsequently becoming irregular (Fig.1) .
RESULTS

Daily rhythm in melanophore condition
The melanophores of the animals placed on a white background under constant illumination did not show the rhythmical movement; continuously showing a nearly complete concentration.
The daily rhythm of the melanophores of I. japonica was completely suppressed under this condition. According to Enami (1941a) , in Ligia exotica the daily rhythm of melanophores was interfered with by a constant illumination irrespective of background condition. The melanophores of Ligia baudiniana also did not show the diurnal rhythm under constant illumination (Kleinholz, 1937) . Fingerman (1956) reported that the diurnal rhythm of melanophores was preserved even under constant illumination of 40 c-ft. intensity of light.Therefore,the present material shows an intermediate grade in the persistence of the diurnal rhythm in melanophores.
In the present species, however, individual variation in the diurnal rhythm of melanophores is very marked; the melanophores of a small number of animals being considerably concentrated in the daytime and expanded at night, even in constant darkness. Stahl (1938) established the effects of a head extract on the melanophore regulation in some isopods, although the results were not in good agreement with each other. Inconsistency of the results is probably attributable to the difference in the nature of chromatophores.
In the present experiment, 20 heads of I. japonica were extracted with 1ml of filtered sea water and the extract was injected into 20 animals, 10 dark and 10 light. After the injection, the melanophore condition was examined. The results obtained are presented in Figure 3 . The melanophores of the white-adapted animals began to expand 10mins. after the injection, reaching a considerable degree about 1hr. later. On the contrary, the melanophores of the black-adapted specimens showed a slight concentration in 30mins. after the injection,but they soon returned to the original state. The extract from the heads of both dark and light specimens showed no difference in their effects. All of previous studies made on animals belonging to the genus Idothea (=Idotea) have reported that head extracts have a melanophore concentrating action but not an expanding effect (Okay, 1945 b; Suneson,1947; Carstam and Suneson, 1949) . Therefore, it must be noted that the present experiment yielded results different from those of the previous workers. 4. Effects of injection of extracts of various nervous tissues It has been shown by the preceding experiment that an extract of whole head evokes melanophore expansion.
In this section of the study, melanophorotropic action of various tissues of the head region was examined in an attempt to find the site of secretion of the substance causing expansion of the melanophores. Ordinary sinus gland, accessory sinus gland, brain and circumesophageal connective were dissected out under a binocular microscope. Each tissue thus obtained was extracted with filtered sea water. The ventral nerve cord was also extracted.
In this experiment, each test animal received an extract prepared from a kind of tissue from one animal. Before reporting the results of the experiment, peculiar state of the sinus glands of I. japonica will be described briefly. As already reported (Oguro, 1959a) , this animal possesses two pairs of sinus glands. One is situated at the middle portion of the optic lobe (Miyawaki, 1958 ) and the other is located just beneath the compound eyes. The former is called the ordinary sinus gland (OSG) and the latter the accessory sinus gland (ASG). These glands are not different in essential structure from the sinus glands of higher crustaceans.
The results of injection to white-adapted animals are illustrated in Figure 4 . As is shown, amongst the tissue extracts used here, that of ASG had the strongest melanophore-expanding action. An extract of OSG, brain and OSG plus brain also showed melanophore-expanding action, though weaker than that of ASG. When white-adapted animals were injected with an extract of ASG,the melanophores began to expand about 10mins. after the injection.The expansion of melanophores proceeded rapidly and 30mins. after the injection, melanophores reached nearly full expansion. Twelve hrs.later, the melanophores of some animals remained expanded although the animals had been left on a white background. On the other hand,when the white-adapted animals were injected with an extract of OSG or brain, melanophores began to expand about 20mins. after the injection and within 45mins. they expanded to a considerable degree, but they failed to reach the level of expansion such as in animals receiving an extract of ASG, Twelve hrs,later, most of the animals resumed the blanched condition. Injection of extracts of circumesophageal connective and of ventral nerve cord caused no significant melanophore changes. Thus the order of melanophorotropic activity of various nervous tissues is as follows: ASG>OSG= OSG+brain=brain>circumesophageal connective=ventral nerve cord=0. According to Fingerman (1956) who examined melanophore-expanding activities of various nerve tissues in Ligia exotica, the order is: thoracic nerve cord>cerebral ganglia complex>sinus gland. The order in the present experiment is rather contrary to that of Fingerman. Some of the extracts had scarcely any melanophoreconcentrating action. Every injection brought about slight concentration of melanophores in a few mins. after the injection,but in a short time the melanophores fully expanded.
These results are similar to those obtained by Enami (1941b) in Ligia exotica. He observed that injection of a head extract of L. exotica called forth a temporary concentration of melanophores.
DISCUSSION
It is now well established that in crustaceans the activity of melanophores is controlled by humoral principles which are produced in the central nervous tissues.
In isopods, melanophore behavior has been studied by some workers. The melanophore physiology of isopods, however, is complicated as pointed out by Fingerman (1956) . In some isopods,melanophore-concentrating factor only 1 as been known; Kleinholz (1937) for Ligia, Okay (1945a, b) (1938) suggested that the diurnal rhythm of melanophores in Ligia oceanica is regulated by two antagonistic substances, melanophore-expanding and -concentrating principles.
In the present experiment, it has been shown that the nerve tissue of Idotea japonica contains melanophore-expanding factor but lacks melanophoreconcentrating one. As noted above, the animals belonging to the genus Idothea
Although Fingerman(1956) reported that head extracts of Idothea exotica act as melanophore-expanding factor, Idothea exotica used in his study was mislabeled and later revised as Ligia exotica. Brown(1952) stated that the majority of isopods are included in Palaemonetes-group, which includes species belonging to Natantia Mysidacea and Astacura, with sinus glands containing melanophore-concentrating principle only. In this respect, Idotea japonica is one of the exceptional species among isopods in melanophore behavior.
In the present experiment, melanophorotropic action of various nerve tissues was examined. Circumesophageal connective and ventral nerve cord show no melanophorotropic action. The brain and OSG have an ability of melanophoreexpansion. The melanophorotropic action of ASG is stronger than that of OSC and of brain. In comparing the melanophorotropic potency of ASG with that of OSG plus brain, the former also shows high effectiveness. Study of the neurosecretory system of the crustaceans has recently made a marked advance. The concept thai the sinus gland is a secretory organ has been discarded, and instead, it has been accepted that the sinus gland is a storage-release center of the neurosecretory products which are elaborated in the secretory cells and transported to the sinu5 gland along the axons. Based on this view, the results of the present experiment may lead to the conclusion that the sinus glands, especially ASG, of this animal receive melanophore-expanding hormone which is produced in the brain(but not in the circumesophageal connective or in the ventral nerve cord). However, it should be mentioned that changes in the nature of neurosecretory substances may occur during the time of storage (Perez-Gonzalez, 1957; Fingerman and Aoto, 1958) . SUMMARY 1. The melanophores of the marine isopod, Idotea japonica show a diurnal rhythm:they expand in the daytime, and concentrate by night. The diurnal rhythm is persistent under conditions of constant darkness but is interfered with under illumination, especially on white background.
2. When the animals are placed on white background, the melanophores begin to concentrate immediately, while the melanophores expand very slowly when the animals are placed on black background.
3. Injection of an extract of whole head of this animal caused melanophoreexpansion. Extracts of various nerve tissues were also injected in order to find the site of production of melanophore-expanding hormone. The order of the melanophorotropic activity is as follows:ASG>OSG=brain=OSG+brain> circumesophageal connective=ventral nerve cord=0. In this animal a melanophoreexpanding factor only is found and no melanophore-concentrating one.
